The use of half-strength Darrow's-2.5 % dextrose as a standard solution for intravenous therapy in all cases of gastroenteritis managed in the drip-room has proved to be simple and effective. It is unassociated with possible iatrogenic electrolyte or other disturbances (Hansen, 1957 ; Bowie, 1960; RainierPope, 1962).
Thle management of gastro-enteritis with dehydration and electrolyte and acid-base disturbances presents one of the commonest clinical problems in hospital paediatric practice in Capetown. A large proportion of the 150,000 attendances at the outpatient department of the Red Cross War Memorial Children's Hospital are concerned with gastro-enteritis. During the summer months up to 90 or more dehydrated infants a day receive intravenous fluid therapy in the " drip-room." Under these conditions it is not possible or practicable to correct biochemical derangements in each infant individually under laboratory control. Schemes of management have had to be devised which could deal with the majority of cases satisfactorily. Biochemical control could then be reserved for severely ill infants or those who failed to respond to the standard regimen.
The use of half-strength Darrow's-2.5 % dextrose as a standard solution for intravenous therapy in all cases of gastroenteritis managed in the drip-room has proved to be simple and effective. It is unassociated with possible iatrogenic electrolyte or other disturbances (Hansen, 1957 ;  Bowie, 1960; RainierPope, 1962) .
This report deals with an assessment of (a) the effectiveness of this standard regimen, and (b) the possible beneficial effects of adding sodium bicarbonate to the above solution for the correction of the acid-base disturbances encountered in these infants.
All infants were excluded from the trial who were moribund on admission or had arterial pH values below 7. In these infants the acidosis was rapidly corrected by intravenous 4% sodium bicarbonate solution followed by the Darrow's-dextrose solution with added sodium bicarbonate.
Material and Methods
Thirty infants with acute gastro-enteritis who showed clinical evidence of dehydration and acidosis were taken at random and divided into two equal groups. Their ages ranged from 2 to 18 months and their weights between 2.6 and 9.1 kg. Their mean age was 6 months, and the mean weight approximately 70% of the expected weight. Many of these infants showed evidence of malnutrition.
Group I received standard intravenous therapy with halfstrength Darrow's-2.5 % dextrose solution. In group 2 cases 4% sodium bicarbonate was added to the standard solution in an amount calculated from the base excess and weight for each individual according to the formula: mEq sodium bicarbonate = 0.3 x base excess x weight in kg. (Mellemgaard and Astrup, 1960 Antibiotic therapy with either sulphadiazine or tetracycline was given routinely. All infants were weighed on admission and after 24 hours of intravenous therapy. After discharge of the infant from the drip-room the parents were instructed to continue with the antibiotic therapy and to administer Darrow's solution orally for a few hours longer and then recommence full-strength milk feeds. All children were seen on the day following discharge in order to assess maintenance of hydration, and again at intervals for a week or until the diarrhoea ceased.
Biochemical Investigations
A sample of heparinized blood was collected from'the temporal artery under sterile and anaerobic conditions (Thomsen, 1964) (Rosenthal, 1948; Siggaard Anderson, 1963) .
Results
The two groups were comparable in all respects before treatment was started (Table I ).
The correction of the metabolic acidosis occurred at a much faster rate in those who received sodium bicarbonate (Table II) .
In this group almost complete correction had taken place after 10 hours of therapy, whereas the group 1 patients who received no sodium bicarbonate still showed evidence of metabolic acidosis at this stage. After 24 hours of therapy, however, there was no difference between the two groups (Table II) . 7-19 (7 05-7 28) 7-16 (7 00-7 34) 7-18 (6-97-7-28) 7-20 (6 90-7 38) 7-27 (7-12-7-38) 7-33 (7-15-7-44) 7-28 (7-16-7-39) 7-37 (7 22-7 45) 7-35 (7 20-7 54)
7-41 (7-20-7-51) 7*39 (7 28-7 50) 7-42 (7-34-7-51) A minority of infants in both groups showed biochemical evidence of mild metabolic alkalosis and overcorrection towards the end of the 24-hour period. (and continued loss of alkali) persists and the degree of metabolic acidosis becomes more pronounced or remains static. In the present study, although marked circulatory improvement took place during the first 30 minutes of rapid infusion of fluids, the first acid-base values obtained from the warmed heel-capillary blood should probably be interpreted with reservations. The infants who received sodium bicarbonate had a much freer flow of blood, and the magnitude of the difference in the acid-base values between the two groups after 30 minutes of therapy may perhaps be partly explained on this basis. For the same reason little comment can be made on the correction patterns of the metabolic acidosis in the two groups. This fascinating aspect must await further study.
The question arises whether the empirical administration of sodium bicarbonate in the specified amounts can be harmful. Some of the potential hazards are: (1) the danger of inducing or aggravating hypernatraemia, which is a well-recognized complication of gastro-enteritis with dehydration (Bowie et al., 1958) ; (2) the danger of inducing tetany as a result of the too-rapid correction of the metabolic acidosis ; and (3) the production of a significant metabolic alkalosis.
The last complication was not encountered in the present series or with the extensive use of sodium bicarbonate in the specified amounts in a large number of other cases of acute gastro-enteritis. Two of seven children who received sodium bicarbonate developed asymptomatic hypernatraemia, but two who had hypernatraemia before therapy had normal sodium levels afterwards. A much larger trial will have to be carried out to determine the hazard of hypernatraemia.
None of the infants developed signs of tetany, though this complication has been encountered in dehydrated infants corrected with the routine solution alone or with added bicarbonate. Its occurrence seems to be largely unrelated to the speed of correction of the metabolic acidosis. 1. In 10%-dehydrated infants a base excess value of -15 can be assumed. According to the formula 4.5 mEq/kg. or 9 ml./kg. of 4% sodium bicarbonate can be administered to correct the deficit of base in the extracellular space.
Conclusions
2. In moribund severely dehydrated (>15%) acidotic children, a base excess of -25 can be assumed and 7.5 mEq/kg. or 15 ni./kg. of 4% sodium bicarbonate administered. A quarter of the calculated dose of bicarbonate is given rapidly, within 30 minutes, and the remainder over the next four to five hours.
Summary
The addition of bicarbonate to a standard regimen of intravenous half-strength Darrow's-2.5 % dextrose solution in the rehydration of children dehydrated and acidotic from gastroenteritis leads to a somewhat more rapid return to normal acid-base status. The standard regimen without additional bicarbonate returns the acid-base status to normality over a longer period. There is only minimal clinical evidence that the more rapid correction with bicarbonate is beneficial in infants approximately 10% dehydrated. In moribund severely dehydrated and acidotic infants the administration of sodium bicarbonate is not only indicated but may be life-saving.
An arterial puncture is necessary for the adequate biochemical evaluation of the acid-base status in dehydrated shocked children. In shocked infants it is impossible to obtain a free flow and a true arterialized blood sample by capillary puncture.
Bicarbonate therapy, based on the formula described, did not lead to significant metabolic alkalosis or tetany.
Hypernatraemia developed in two infants who received bicarbonate, and a larger study will be necessary to assess this potential danger.
A scheme is put forward for the empirical administration of sodium bicarbonate to severely ill infants with gastro-enteritis when time or facilities are not available for routine acid-base studies.
